Alteration of apoptotic protease-activating factor-1 (APAF-1)-dependent apoptotic pathway during development of rat brain and liver.
Brain and liver extracts of rats at different stages after birth were examined for cytochrome c/dATP-dependent caspase (DEVDase)-activation (mitochondria pathway) in vitro. The caspase-activating activity in the brain extracts rapidly decreased after birth, reaching approximately 50 and 5%, at 1 and 2 weeks, respectively, of that in a 3-days- newborn sample, and essentially no caspase-activation was detected in the adult rat brain extracts. Such a dramatic change was not detected in the liver samples, suggesting that the observed abrogation of the cytochrome c-dependent mitochondria pathway after birth is a brain-specific event. In order to determine the factor(s) lacking in adult brain, we separately measured Apaf-1, procaspase 9, and pro-DEVDase activities using a supplementation assay. In adult brain, Apaf-1 activity was scarcely detected, while the tissue retained low but significant amounts of procaspase 9 (16% of that in the fetal tissue) and a pro-DEVDase (3.4%). In contrast, adult liver extracts retained relatively high levels of all of these factors. Immunoblot analyses clearly indicated that the expression of Apaf-1 and procaspase 3 is markedly suppressed within 4 weeks after birth in brain tissue while they are even expressed in adult liver. Considering these results together, we propose that, in the brain, the cytochrome c-dependent mitochondria pathway, which is essential for the programmed cell death during normal morphogenesis, is abrogated within 2-4 weeks after birth, whereas the pathway is still active in other adult tissues such as liver.